Simvastatin ameliorates angiotensin II-induced endothelial dysfunction through restoration of Rho-BH4-eNOS-NO pathway.
Endothelial dysfunction contributes to the initiation and development of hypertension. We previously found that simvastatin moderately decreases blood pressure in 2-kidney-2-clip (2k2c) renal hypertension, but the precise mechanisms are still unclear. The present study was designed to examine the protective actions of simvastatin in 2k2c-evoked endothelial dysfunction and also delineate the underlying mechanisms. Here we show that 2k2c-induced elevation in plasma angiotensin II impaired acetylcholine-induced endothelium-dependent vascular relaxation, suppressed endothelial NO synthase (eNOS) activity and reduced nitric oxide (NO) production. Additionally, the levels of tetrahydrobiopterin (BH4), an essential cofactor of eNOS, as well as the activity of GTP cyclohydrolase I (GTPCH I), the rate-limiting enzyme for BH4 synthesis, were markedly reduced. Administration of simvastatin significantly improved acetylcholine-induced endothelium-dependent carotid arteries relaxation at 9 weeks in reno-hypertensive rats. Notably, GTPCH I activity, BH4 production, p-eNOS expression and NO levels in the vascular endothelium were elevated as a result of simvastatin administration. In cultured rat arterial endothelial cells, simvastatin restored BH4, GTPCH I activity and NO release impaired by angiotensin II, and pretreatment with mevalonate (MVA) or geranylgeranyl pyrophosphate (GGPP) abolished the beneficial effects exerted by simvastatin. Moreover, RhoA inhibitor C3 exoenzyme, Rho kinase inhibitor Y-27632 and dominant negative mutant of RhoA prevented BH4 and NO loss due to Ang II treatment. Taken together, normalization of BH4-eNOS-NO pathway at least in part accounts for the beneficial actions of simvastatin on vascular endothelium during 2k2c hypertension, and RhoA-Rho kinase pathway is involved in regulation of BH4 production.